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LACHEOMETRIC CURVEYING 23.04-21 
INTRODUCT1ON 
Tacheomelr ts a braoob b 9utveyinq in tohicb 
horizontal and verlical dislances arë d�lerming b takin9 anqulat cbservalions coith an instrum t KpodJn a tacheomler. The ohaining cperation is Completely elimioaled io dUch GLUVeL TacheomctricUguryauing is adopted in rough and dibbioudt tetrain cohero dirtc@l levelilige ardd ehaininq arc citbert nõt possible ort veru tedious. t Jis alo used in localion ouric 

TCOLgh 

bo TOilwaus, tLOads, rtesert voirG, lehough Hot vety Occut ale, tacheomelC SCuLveyin is very TtOupid and o toasonable Conlour map Can be praparcod bor investigation teorks oithio a short time on the basis obsuch 9erVeu 
(1 nstrLmenls used in tacheomeYry 
(o) The Tacheom�ler:-

is nothing but a transil thecdolite bitted coith a sBaclia cuaphraom and an analatic Lens fiquro 11 4 shocos he dliberont borus o stadio dliaphrugm commonly used 

11-1 (b) (a 



b The lovelting Stabb and stadio nd 

volli for ohort dislances ordlimary tevo. 
Stavos aro tesed. The lovettinq stobbUi 
4m Long, and Can be Bolded ilo thtoe rne. 

10uOiotur 
The grdouolions arg o oOked that a m 
Tteacing b o-005 Orc O.001 m, Can be tokon 

for Lonq Siqhts a specially designd QKaduatod rcd is used tohich is knoun a shadia tod. Tf is also 4m long and may e tolded or Hele scopic. The qradulions ar Oomparafively bold and el eax and the ninimun TLOAdinq hat Can be aken os O-001 10. 
2) CharocteristiCs ob tocheom�le 

a The value ob the mulHiplying Conslanlis should be 100 
6The tojescope chocdd be poceerfl, having o 

maqnitication ob 80 +o 90 diamdorts. 
C) The aperttur o the objectiv chould be o5 a 

35 to 45 m dicoolor bor thare to be 

brtiqht ircge 
l) The telegcope ghould be fitted with an 

onallotiC lens o make the additive ongtoan 

+ol) tactly qual to zeto. 



(e) The eue- pieCe chould be ob grcater maqnibyinc 
pcwer-han usuol,90 that is posstbloHo 
obt ain a clear statb teading rom a Long distanc 

principle ob Tacheomtry 
The principle ob4acheomlry is based on the property ob isoscel 0s Hruonglds, tuherd the ratio ot distance ob +he ba brem the apex nd the tengt cb the base i9 aluus 

brom the 
Constant 1ODAT A 19 aluus 
n fiq: 11-2 q0aa, 40bibp and 40CCg 0ra all 1s09coles tuangles whero D,Do and D Othe distances cb th bases rom the apiccs Cund s4 So and sg ara he lengths ob +he bases stast intercepts). 

iq 11-9 
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GO, according to 4he stated principle, 

conslant) Do Do Ds 
So S 

The Constant 1s Kooon as the mcut ipfying 
Conslount 
Wherte 

ocal lenaglb ob cbjective 
i= sladia treccept 

IHEORY OF STADIA TACHEOMETRY hp 

The fol@coing is he notatHeo used in Stadio 
+acheometru.Aig-1) 2939 o 

O Optrcol Centro OB dbjcct Qlas 

F 
C 

D 

(fg i9) 



AAg,C teadings on atate cut by hre haird Og ,Og,C-bol Hom lops ond contral hair db 
diaphtaqm OOgi- longtH Ob imoge 

AAg=9 Stabb intorcopt 
Focus 
V Verticol ous o inshrunent focal lenqt ob cbiect glau dlistance between optical ectuOne Centro and vertical ais Ob -he instruoent 
u distance beocen cptica Centr and stabt 

distance bettocen cptical contr0 
and image 

frtom similar Irianc les aoa and A,0 A 

rrom the properctio ob lensesyi 
botle 

Dutting the Value ob uio Eq. (3) 
v 1 



(+9) 

u(9+1 
But 

D u+ 
SO 

D +1) f+d 

xf+ftd 
-(x+Pad) 

he atandities (fA) nd (f+d) arc Knocon a tocheometric Constants () is coed the multiplying constat, aluroody tot eo and H the addiive cortant. ey Cbdophing an 
araliatiC Lons io the tol 080bpe ob atacheome 

the multipluinq Constoil i mado 100, and the 
od dutive consTont zerO However, in 9ome 05 
tacheomot ors te addiive constats arce no 

eLoctly zerobut varuu rom 90 cm Ho 60 C 

Cohich Curo 9enetally motioned inthe Catalo 



Saupplied.by he manubo.cturor.0r 

DETERMINATION OFTACHEOMETRIO OR STADA CONST The Conetants moy be determaned by (1) LaboTLal or meosuramort (2ield medguromeñt 
( Lobortatory MOOsLroment 

The +ocol Length ob the teng Can be determined by TDCang ct a Opticol bench, accorcinq to the eQuotion 

9 
The stadia intet Ceot i can be mecurod brom the diapbrraqm toith the hetp ob a Verniere CaiDer. The istonce d bettweon the cptical cent ro ord the 
Yertical aus Ob the moasurcmoAL Con also bo 
deterumned/ meascarad 

n thic mannert, the muultiplying ng) and additive 
(+d) Constants Can be Caloulated 
(2 +ield MeasurQment

0)Aatly level qtotnd i9 8elected.The tachoom 

tert ig sot up at 0 and Poqs arn bied at 

and tKnown ditances opard :4 



b The abt. totort.ecpts (stadio hai toadings) or 
0oted at och ob the peqs Lot the 2 ioterepts 
be .S, and g 

9 

Dr 

CThe hotzontol distanccs Db th egs bom arto occuat oluy neourgdLet these diatonte be Di1D2 and looi atbp (d ySubtituting the valyes o O,0, and .. Cund 1S 0 the oonertol eauation 
)s++d) Oe gaa Tuunberc Ob asLatio09,as bolHoLDS (nd) 

D 9t(G+d) and so on e 13y,Solvinq the equctions o pait severta valyes dt 0 end (+d) o4 dlotoune di The mean ob these Values cuve the teqAod Const ant 



METHODO OF TACHOMEIRY 
TacheOmetry ovolvos moinlu t(00 malho0dg 

The stadia mothod lod 
20 aThe tongendial rmcthod ibo 

1Tbe stacta mothod ot 0 
o tbis mehod tho diophrogm ob 4he tacheoetor i9 Orcovidod coth 4to0 stadi haurs (cpper ond 1o0et Looking threouch be telesopo tbe tadio hair teadiogs oxe taken. Tho dhibborance in tho toadiogs qos the stabb intexcept TO deoremine the diarte betaee the station and Hhe. dab Hhe tabb intorcept i9 muH iplied by he stoaolio Constant Tultiplying Constont,100) The tadio melhod mcuy in turn, 6b tooKind. 

aThe fired tHai Me-ihnl 1 H 

The distance betocen the staudia, bairg is bixed 
in this mthod 0ohich 16 +he one Commooly sed 
ohen the htabb i9 Sightod thitough the tclescope, 
a certain Derchicn o the stab U is cepted by 4the tupper and lowor 8tadio The Value ob 

Hhe atobb intexcopt Vauies toth the distance. 
Hotoe vert the distance betwcon the tation and 

Hhe stabt Can be obtained by muuHiplyin8 the 



8tabb inBercopt by the staudia Constant 
he mov able Haxt Method: u 

he stadia haits are not bixod in this meBhod 
They Can be moved or adjusted by micromoter 
GCrLDeThe stabb 19 DOvided oith two taurqes 
Ort Vane9 a knoon distare apat ur ng 
Obser vaion, the distanco9 botween otadic hoir 19 60 adjusted that the uppe hait bisect the tuppest target and the loccor hait bi9ects the louoer tareet The Variable tadio intercept ig measturad Jand the rtoquited distance 19 thon Computed. 

This mcthod 19 not oeneraly used. 
2 The Tangent ial Method 
o this method, the cliaphtaqm o6 the tacheome is not Drovided coth, tadio haitThe rtoaclings rco taKen by the single hoizontal hai 

The btab Consists ob too vanos ot tatget a KnooD distance apadtTo mdauro the tabt ioter Cepts,tod Doin ings arte roqurud The angles ab elevaion Cr Ceprossion art meaxo 
ond thdir tanents a tesed ben btodiog the 
honizontal diatances and al0vaticn.0 



Thio 
method i9 also not qeneral!y ec Tha tadio 

mcthods 0,urtas ontu ong obsenva-ion,but tho 

Langential mothod tOuos two Dointings o6 the 

telJoscODO 

IXEO H REIR METHof1 

Cosc Ohen ine ob 9ight ie hotizontal and to 
tusb is holc rticaly 

HI 

S 

(11 6 
Wben tbe Line ob Giaht t9 houzontol, the genatal 

tacheometric equation bor distance i9 qè ven by 

-9+(ttd) Tho th e nuultiplying Conatant 1o0, and addikve 
onstant (Hd) is Qeneroury erco 
Heiqhd o 

1reumunt 
RL os abb stotion Pt-h 
tHT -RL ob eM +BS o 
hCential hait Le adin 

whoxe 



(11 héiqht ob insthutbent) 05192 

bsbackeight) 
Case-11 
10hen line ob sight is incline d, but stass i9 hele 
Vett iCallu. 

Htere, 4he measrted angle ma be the argle k 
elevation ort that cb deprc9ei 

0 Considening Angle ob ElevaticnPositive) 

A 

C 

T 

LINE Of AxI9 bPh299 
777777TT 

1 3) 
T insttuunent station 
T anis 05 i0t ruuunent 
P stab sHations 

A,C,6Poition o5 statb Cutby hairs 



AC Sta5 intercept 

h Cenitral hairt toadings A 

yE Vedlical distarnce botuween ingtuunent ais anc 

Contral hairn 
hotizontal dis tance betuoeen Inst tument and 

tabs 
Liochined distance betuoeen tntrumont Oig 

and b 

angle ob olovation 
Ot OngTe made by Outo und inno raus coithn 

Contral u 

Acie draen Oex pencdiCu to the Central ray 

Noco, inCined dis tance, 

1.(e +( 1d) 
Hortzont al distance D L Cos e 

(AC) C0S6+(f+d) cos9 
NoD A e t to be expossed io tormg ob Ac (9) 

On As Aea and ce8c 



The angle a ig Veu emalo 

AA D ond cc may be taken Couual to ac 
Go 

AC Ac C09 0 9COs 
tom Eq, 0), 

D(9 Cos e) cos0(+d) cos9 
D-S Ces'e +C+d) Cos O(1 

cheain 
0VL sn e 

9080++d) S in 9 

xs c0sO sioe +(+d)sin6 
V 5Gin 2® +(f td) sino 

RL O6 6tabt stotion P RL O axi9 ob instunent 
+Y-h ( (b Consiclercing 0ngle cb depession (negativo) In bis Cose alsofhg 11 8),the eipressions tor D nd v aste 9ane as0 o)Thod 9, 

- CG coo tHd) cos 4) 
y- SXSiNT9(d) sin o 2 C5) 



y 
A TTTTTTTT T 

77TTTTTTTK 
r77 L Ob stobt station P-RL Ob astis ob instrumen 

(a) 
D-03 05 30a1 COsN-I1 

ine ob Gigt inctined, but tabt normal to it 
U 

c Consicexing Angqle ob Elevation(Positive 

8 

hCos 

LC0S 
hsino D 

(Fiq i1) 



AC stabb inter Copt (8) 
angle ob elevCt ion 
BP- hCent ral hairt TOGoling 
T-L(inclined distance) 

Verctical height ob C.ertttal hait = b cos O 

Horizontal dietanca betco0en T and B LC0s 
Hotizontal distance PP, = h Gine 

Gince +the gtasb is Dependicuular 1o Hhe Line c 
Coni rnoticn 

x++d) 
Otzoptal distance D L Cose t h gine a 

Vorttical distance V L Sine 

9 Gine +(+d) sine (8)
RL ob stabb staion P RL CB 108trLDnt 

aus+V- bcose 
b Consi lotin Angle c5 epros6ion (NOqotivo) Accotchirg 

to Aiq 1, 1, houzOntal distance 

L cos -h din e 

Agoin, 

D 9y Cbs e(f +d) cos e-b sin9 (1o 



verkicol dist ance 
VL Gi0e 

(11 V Gine+(4d) eine 

RL O5 RL Ob instrumonit ois-v-hcos9 

LINE Of AX1S 

TTOTT b 

777T7 C htose 

PEhsne Cos 9 
ORKED-OUT PROBLEMS ON FIXED 1ATR METHOD OF TACHEOMETRY 

Problem1 
A tacheOmoler was cet up ot a stotion C ond he 

5OI1Ocoimq Teodings 0erO obtainod on a Stobb 
Verticolny holcd 

Stabb IVertical Hait TOOdlincIns 
Stotiontation angle m) Remarck 

BM -5 201150,100,2 4 RL Ob BM 
4-6 10 1160,1-500,295d=150-50m 

Coulcuuate the horizOntal distance cn and RL 05 D,when 
+he Constants ob inGt uuuneit cura 100 and 0 15 Ahe 



D2 N 
5'a0 

812 

LINE OF AYIS VA 777 

BM 

D 
g D.111) 

Solition 
Ohon the gtobs is held Vertical , he houizontal arc 

Verdical dist ancOs aro givon by taions 3ldoy 
D x9copfe +(+d) Cse 
v- 9io 2 4(4d) sine o 

Hore 
100 and (+d 0:45 

o heLirs+ obecrtvctione

S2450-11501800m 

20 deprassion 
V1.100 x1.300 x104 4 015x Sin 5'20-12.045 

2 



gIn 4he Second observatio0, 
S, 9-250- 0-T50 

:500 

e, 8-19 (elovation) 
No 00X 4.500 x Si0 40 24 O15 x Sin t' 12 a1 191 
D100X 4.500x coe? 912+O 15 XCos 819 
RL O5 i09lrumont Osus - RL O5 M +b1t V 

450-500 +1 800 +12.045 
164 A5 m RL OB RLOb inst Oui s +No-h2 

464 94b +21 194-1500 
484 C42 Tm 

0, he distanco 0 14 00t m drd RL O5 D 184:042 m Puoolem-2 D-05-0 5:2021 
Tbe O1iowin oboitvationg coerto taxerD ith a tacheomet ox illed coith an anl LatiC ene, 4be etabb ooing held vertiCOI The Constant 05 the tocheomolor 

Inst Hoight ob Stas Vorticol Stabt tuodirg 
Gtation insttumont Gtotio00ngle (m) Remark 

-490 1-925, 1825, RL OD BM hs2925 
P 1 255 BM 

955 150 A 1 955 
t6'80 0:850,1 600, T 

2-350 1 450 
1415,2-315, 

a:915 



Calculade the RL Of B and the oistance betoeen H ar 

-a4

N 

h 4'20 

V 

ha 

D2 
M 

k D 

Solution 

MUltiplyin Constant, 100 and fd dttive Consor td-0 
Since, 
he stasb i9 beld vetiColiy, +he vortical distonco s 

qiven by 

y Sx Sin9e 

the obecrtvaions 
V 100 a-385-1.905x Sin840 

2 

584 m 



he 
3econd db Gor vation 
No10o(3 -0 860) x Sin 13 0 O10 

16:811 m 

On 4he fhirtd obecroyak100, 

Vs dOo (9.915-1.115) x Sin 14°48 

15 926 T 
RL O6 Otis cobon Inct Ot P = RL O BM +b1+V1 

955-15044-925+1-54 

265-10Q m 

RL O A 265-109 +2-b2 
265 109 +16 311-600 

280 980 
RL OS Onis wben inet at 280-980 4 h3t V 

- 280-380+ 2-3154 45-326 

298-021 
RL Ob R 298 021+11 

908 021-1.450 
VLt 296 51imoe 202 

Distance belwecn A and B,D- 100(2-Q15-1315) xtcs14 

118 00q m. Problern 
The 5o1otoing obsotvat too coere mode in o. tocheoweirie Sorvey Lnst teighob 9tare verkicoltat 

ois stakion angie TCaings(m)emarK 

9M L00Qo5,1 455 RL ob RM 
Uoris Stokioo 

A 1845 
2-005 

4 945 8 46'o 0-155,1-655,450 0 0m 

1500,2250, 
3 000 

1550 



Colculate the RLe ob A,B andc and t5e horuzonto 
distance9 Ae and 8Cthe tocheomttor 16 5itted 

A 

0 anallaite Jon9 and the mtutipying Conslan is 

-530 

b 

Fiq 11.5) 
BM 

Goluition 
Her0, 

100 and (td) -0 
Since the 9taff is hed vord iColly, 

2 Hoxizostal distance D- x Gcose 
Verdtical ditance v xSXiofe 

To the itst Cbsercvadion, 
Vi400x (2-0050-qos) x io 11 

2 
10- 494 T 

400x (2.005-0q05) x Cos 5 9 



106-189 m 

To +he Setond olo9ervail ion, 

V100 (2:565 55) x Sin 16 

=94-80 m 
400 (2, 555-0-355) x cosfs 

146:514 m 
n 4bebikd obsevotion, 

V100x (3:000-.500xSin 20 

ere 25-692 m 
D100 x (3-000 -1.500) x COs 10 

145-414 . 
Distante AG On 446 544 
Dist ance B-D:145. 414 

RL O6 oxis coben inst ot A RL Ob bMt Yath 
A50.500 +10.4O4 1.455 
A62-4AQ RL Ob A 462. 44 heigbt ob axig 

462.449-1 345 
461 104 m. 

RL O6 B462. 449+Yo+D
463. 44+24 301 1055 

-485-601 m 

RL OB axis aben int at e 465-601 44550 
- 491-151 m 

RL Ob C 461 151 4 Va- hg
481 151 +25 602-2.250 510553 m 



T fouCcoing obeOKvation 00Ko ade using a toch 
Oroblen- 

oBor. BittecJ enith an anallaiC 10n8, 4e Hulhiply 

Conetart boing 100 
LnetHtoight 
Stotionjo5 Sh6Lion station 

tofr Verctical 4tair wCe komorke ancle neadio 
0 1550 30 s0 4 80 1155, 1:166 RL O0 

0-355 
150-000 

5 80 10 15 1-950,2.00d 
2.450 

CalculoTe the distanee Ae and the RLs Ob A and ind alao the quadert ob he tine He 

A 

ADa 

AAR6 
,30 90 

15 '30 

(b A 0 



4he fitt dbsetvation: Oo the 

vI100x (Q.955 -1155) x in q q.886 0 
2 D100x (2.355-1 155) x COs4 30 11: 261 m 

9o 4he0cond obeercvation of n 
Vg 10o2.150-1250 )x , 9i0 2030 96-965m Da oo(2-150-1.250) x cos21015 145 250 m Q of aqi9 RL ob 0+ boight os inst 

50 O00 + 1.550 
151.550 L Ob A 151 550 + V-h1 
151.550+.986 1 455 
159-181 m. 6b o LOS 151 550 4Yoho 0: 
i51 550 +26.265-2-O00 a 

45 615m. 100 lai 9a 
OA 149 061 m 
08 Oa 145 250 m 
4590 3030-45 0 

Ae OA+OB- 2xOAX De xCos45 
11q-261+(145 250- 2x119-261 x 145 250 x0.HO 

=104.O5 m 

istauce o5 1evel betoeen 

Aand B 145 8i5159 48 
10 634 tm(Rise tom A4o B 







































































































INTRODUCTION TO AREAL PHO10GRAPHIY 
We aroamiliar corth phclographs taxer cotth notm 
COmocOg.hese DhotoqkaphJs Drovide cts (oith a 

Oftrn 
yied ob Hhe objcct simla t.tho tea 0e gee h 

Othen 

hotizondal prospecive ob the coject photoraphed or enaople, OP photograph of a pac O ceemo COnllOrOvido us a perds pective oa it appeaU to us cahen coo 10OK af t.SuppoSe we Jnant ta1o a eye vicd Of Gimlar featard 9 hen coe 
bave to Ddre OOsetves9 Qorneubherto in he adrt 
Ihen co0e do 90 and tooK doon ,we get a Vera 

dibborond peupoOHve. this Derupeoe , which coe 
get in agrial photographe, i9 tooecl as QcTial 

UpholoCTaphe, i OnJmed a aor al poupecHive. 
The potoqrtaphs taKen Brom an 

Q&rcetaS} On heucot On uaingUa Oracision eamora 
aretetmec acrial phoBoqJiapD8. 
bepheBo qraphs 90 dotarmed have beon BOond 
be indispeHeabie tools in the topoo taphical map
neI and ioterproHation op the imagJos Of +he Obe 
Aoraal Camorto 
Pxaesion CameKC specificauiy desiqned fc 

10 Qit@raftS 

Heraal ilm 
A rofilho coith higb Sonsitivity,high iottinsi rciol 

io0 pocd0ert and diUraensionally 9tdolo entdeion 

Gupport 
Aorial phoBogophy 

Art, 9ciece ano teohnoloqy ob taking actial P 

Kaphs froM an ait-botr platfouoU 



Aenial phoBoqraph 
A photoqapdh. taken brom an 

a~r-borne pled boum 

LwiDg a U 
wing qaprecogio. CameKa le pod 0rf 

diol. MaxKS 
Tnden oarKG tiqidiy conec-ed aB the cendtal oD 

OoKne @doos crUthe Camero body ihon the filo 1S 

enpoeecd, Jtho0e DarKS appeaxs n the +lo negadive 

fortpod overlaD 
e Coo10on araa on tcoo Succossi ve phoBcqraph9 in 
the lichd diroction. Tt 19 usuay Oprose Jed io 1orcen Imace merpkotation 
An act Of idonti ying the iDa009 of Ahe oojects and uclaing thcit rolaye gigniconce og 

Nadipoint 
The foot of the perpend Cular okooO tom the Came TO enc Condro 00 he qroond) panedr cocal point 
The foo Of +e Oerpond icular drapo froo tho onoo-tene Ceottto on tbe phoBo planee e 60Orinoipol Listace 
rhe Der DendiOular distarC oro he Derpetivondte Ho the plane cf +he phologtaph. 
oRspeotive Cono 

the point. O6 the oigioeueChveèndta) o6 the anolo oljo O5 ight tays 

19photogrammoiry 
Tbe gonce ard tocbool0ay ob taking rOtaoie 
YeaerOroente Srom OOrid hotogradhsoofodo 



Useg or AeRIAL PHO1OGRAPH9 
Aeial phoBographe or0 ued in topograg 

toapping and intert proUtakOn. TD08e foo dib5oJont 
usos Ubave fed to the developrnent of phoBograng 
ond pboto/io0qe intenpO HouliO) 06 0 indep ond 
bue telatee ecUienceg 

photoqOmmoty , 
14rerg to the gcience and toohnology of makirg 
toLiable roeascoro roeni9 4to) aAtia pholtguopbe.Te 

Drciomiple9 used in photoqranneiry aciliafe Pocise 
TDeasoreroente roladeo Uo the lengtt9, breocHh ad 
height froo suo phoBcqtapha Hence, thoy arO ue 
aUthe data 9OorCe bi Croatinq and updalin 
fopoqraphia roops. 

Aeridl photoqtophy in ndio 
Aerdol photogtaphy in Jndia goes back to 1920 ah 
large- cale Uaorial phoBoqraphe of Aqto Oty 
obtChined,subeeqjpently , UAir 9oxrvey party o 
te urvey ofodio t0OK up aorial Cutvey o 
Irradaddy elta 4ousts, cobich coac eoopletecd 
duriog 1999-1924Sulosequent1y Cevertal Siaulo 
GureUys ooro Carcieo Ocat and advarxec meth 

Of roappino fitoo aorial DhottOqtaphe 0ORO UGed 

TOday, adUruol photocqtaphy iU Indio isrtie 
OCat ot the endtirtoJCountty undort tho ovea 

Gopercyision of 4he Ditoctotale Of A Suwey ( Bu 
Of India NeD Deihi.thae 1yinq acoocieg, + 
Lndian Arir torce, firt Gurvey owpaoy, Kolkade 
ond Nalional onote sensinC Agency tydrobo 
have been 6ficiaiy authoUecU 1o 40KJo a 
photogtaphe i0 India. 



Tbe OrOCocdunoon indenoincl aorial photoTpn 
BOreauCational uuposesUcocald be mad o wt) 
APF P arty No. 73, DinaCOKade of Ait Gcexvey, Bue- Oe Inda, West BlocK Iv, R. K. Duam, New Delhi 
Lm0eloteproBotion 
TH19 a0 ard o identifying imaqos bects and 
judgine +heit tolative siqficante the principles 
of iro bhqe iote OKetadion axe appliedl to Cbtain QuolHaBiJve ioformat ion rom +ho acrial Dhctoco phe Guoh aG land use1and CovertopoqaphitalU fouos, Seil types ,O10. A +tained iotexpUrater Can thus ilise acrúal phoBoqrophs Ho andy60 ho 
and se Chanqes. 


